Tumor distribution of bromodeoxyuridine-labeled cells is strongly dose dependent.
Bromodeoxyuridine (BrdUrd) is used extensively to measure the fraction of proliferating cells in tumors. Unlike endogenous markers of proliferation such as proliferating cell nuclear antigen (PCNA) and Ki-67, BrdUrd is exogenously administered and reaches the tumor via vasculature where it must then diffuse throughout the tissue to label S-phase cells. In this study, we examine the dose dependence of BrdUrd on the tumor distribution of labeled cells in histological sections. Analysis of the distribution of labeled cells in SiHa tumor xenografts showed that a dose between 400 and 1000 mg/kg was required to label cells 150 micro m from blood vessels, approaching the border of necrosis. Lower doses resulted in only the cells close to blood vessels being labeled. Interestingly, cells residing furthest from blood vessels still labeled albeit at half the level of cells situated proximal to the tumor vasculature. Results were compared with the penetration of BrdUrd seen in vitro using multilayered cell culture (MCC), a three-dimensional tissue culture model of solid tumors. Using MCC, an exposure of 100 micro M BrdUrd for 1 h was required for labeling of S-phase cells 150 micro m into the tissue, whereas cells adjacent to the edge of the tissue could be adequately labeled with just 5 micro M BrdUrd for 1 h. The area under the curve for a 100 mg/kg BrdUrd dose in mice was found to be approximately 30 micro M x h.